ABSTRACT -Background and Objectives: To assess the predictive impact of childhood/adolescent/young adult acting out and self-harm in a community sample of 224 participants on mental illness 18 years later.
Introduction
Externalizing behaviour problems refer to a grouping of behaviour problems that are manifested in children's outward behaviour and reflect the child negatively acting on the external environment 1, 2 . Whereas internalizing behaviours are evidenced by withdrawal, dysphoria and anxiety, externalizing behaviours are marked by defiance, impulsivity, hyperactivity, aggression and antisocial features.
Robins' 3 follow-up of antisocial boys, together with an appropriately matched general population control group, showed that in adult life antisocial boys had a greatly increased rate of a whole range of negative life experiences including unemployment, broken marriages, rebuffs from friends, and lack of social support. These findings have been replicated by Champion, Goodall, and Rutter 4 who showed that London schoolchildren with conduct problems at age 10 had a much increased rate of negative life events carrying psychological threat some 18 years later. Similarly, Fergusson, Horwood and Ridder 5 reported that conduct problems at age 7 to 9 years were associated with increased risks of substance use, mood and anxiety disorders and suicidal acts in early adulthood (aged 21 to 25 years). Concerning prediction of adult psychopathology, one study found links of parent-reported externalizing behaviour to social functioning in adulthood 6 . Covering the age from 13 to 53 years, Colman et al. 7 found that adolescents with mild or severe externalizing behaviour showed negative outcome on a composite measure of global adversity throughout adulthood.
To our knowledge no research, has investigated how severe acting out behaviour (e.g. lying, stealing or running away) and selfharm are linked to mental illness in midadulthood. Self-harm is not described as an externalizing behaviour in the research literature, but deliberate self-harm in children or adolescents is associated with externalizing behaviour in the general population [8] [9] [10] .
Methods

Sample
In the 1970s a representative random sample of 396 children and adolescents aged 3 to 15 years was drawn from the registration offices in South Eastern Upper Bavaria 11 . Of the originally drawn sample of 396, fiftyone (12.9%) refused participation or could not be reached for assessment and 345 participated in the 1980s survey (5 to 8 years after the sample was drawn) which for this paper is the baseline assessment. For the follow-up interviews between 2000 and 2004 we were able to reach 283 (82%) of the 345 participants (aged 9 to 22 years) of the baseline sample from the 1980s. Refusals at follow-up were low at 9.9% (N = 34). Twenty-six (7.5%) persons could not be traced or contacted, and two individuals were deceased in the time interval between the two assessments. Analyses of baseline interview data in the 1980s showed no significant differences between participants and non-participants at follow-up interviews in the 2000s. Complete data for the present analyses were available for 224 participants (117 male (52.2%), 107 female (47.8%)) who constituted the sample for which data are presented in this paper.
Assessments
Baseline
Acting out behaviours and self-harm were assessed by the structured "Mannheimer Interview", which in the first part of the 1980s was an acceptable instrument for research in developmental abnormalities 12 . At the end of each section of this interview covering a specific acting out behaviour the interviewer assessed the severity of the problem for the last seven days and the last 5 years preceding the interview as reported by the proband, scored 0 = no symptoms, 1 = symptom present, and 2 = very pronounced symptoms present.
A comprehensive measure of 'Acting Out' (ranging from 0 to 12) was created by summing up the severity ratings of relevant behaviours as follows:
-Breaches of discipline at school were present (1) if there were several punishments or if the proband had been called to the headmaster in the last 6 months, and very pronounced (2) if disciplinary problems were out of control and the proband was confronted with getting dismissed from school.
-Skipping classes was present (1) if proband skipped classes for more than four hours or 1 day in the last 6 months, and very pronounced (2) if subject skipped classes for more than 20 hours or more than 4 days in the last 6 months.
-Lying was present (2) if lying was a problem for the family or proband lied at least 3 times a months in the last 6 months; (2) very pronounced if the proband was lying on a daily basis or several times a week, which caused significant problems in his/her family.
-Stealing was present (1) if something valuable in the last 6 months had been stolen or less valuable objects had been stolen more than 4 times in the last 6 months; (2) very pronounced if something valuable was stolen on several occasions in the last 6 months.
-Destroying was present (1) if the proband caused significant damage in the last 6 months; (2) very pronounced if the proband did significant damage more than once in the last 6 months.
-Running away was present (1) if proband had been running away from his/her family in the last 6 months; (2) very pronounced if the proband was running away several times in the last 6 months.
Self-harm was rated as present if the proband reported at least one of the following: beating the head against the wall, cutting, pulling out hair, stubbing out cigarettes on his/her skin.
The Standardized Psychiatric Interview (SPI; 13 ) and psychiatric diagnoses were assessed by the clinical investigators.
Eighteen-year outcome
The Composite International Diagnostic Interview (CIDI; 14,15 ) yielded assessments of mental disorders during the 12 months preceding the interview. Based on information obtained from the CIDI and clinical judgement, psychiatric diagnoses were given on the basis of the 10 th revision of the ICD. Participants were asked about the use of inpatient and outpatient psychiatric or psychotherapeutic treatment in the last 12 months before the follow-up interview. The overall functioning of the participant at the time of the interview was rated using the Global Assessment of Functioning (GAF) from to the DSM-IV. The scale values range from 1 to 100 with higher scores indicating good functioning, while lower scores indicate different levels of impairment. Individuals were assigned to have at least mild impairment [0 = no, 1 = yes] in global functioning if a code of 70 or less (mild symptoms) was assessed for the week preceding the interview.
Interviews were conducted by psychiatric residents (baseline) and by trained clinical psychologists (follow up). The study was approved by the ethics committee of the University of Munich. Written informed consent was given by participants prior to the interview.
Statistical analysis
Chi 2 -tests were used for comparing frequencies of variables. Analyses of variance with post-hoc Scheffé-tests were computed to compare means in gender and three different age groups at baseline. We performed forward stepwise logistic regression analyses to identify predictors for any psychiatric disorders and specific categories of adult psychiatric disorders (0 = no disorder, 1 = disorder), psychiatric/psychotherapeutic treatment last year (0 = no, 1 = yes), and for at least mild impairment of functioning (0 = no, 1 = yes) at follow-up.
The comprehensive measure "acting out", as well as self-harm of the Mannheim Interview were tested as single predictors in separate stepwise logistic regressions for each outcome criterion. Both predictors were included in the final predictive models including covariates gender and age and odds ratios were estimated.
Results
Subjects were reassessed 17.9 + 0.8 years after the baseline survey. Mean age at follow-up was 33.8 + 3.4 years (range 26 to 40 years). The 60 probands who refused to participate or could not be located at 18-year follow-up did not differ from study participants regarding age, sex, education, psychiatric treatment, or number of psychiatric diagnoses at baseline. Individuals who did not take part in the 18-year follow-up had significantly higher SPI psychopathology overall scores (F = 5.59, df = 1, p = 0.019) and were more likely to be diagnosed with social phobia (chi 2 = 4.40, df = 1, p = 0.037) and adjustment reactions (chi 2 = 6.22, df = 1, p = 0.013) at baseline than participants.
Baseline data on the final sample and the frequency of acting-out and self-harm is shown in table 1. Males and females did not differ significantly in any of the variables. About one quarter of the sample was identified as showing acting out including mild or minor symptoms.
Older subjects aged 15-22 showed more acting out at baseline (M = 1.16 +/-2.01 SD) than subjects aged 9-11 years (M = 0.28 +/-0.96 SD) (F = 35.74, p < 0.01, df = 2; Scheffé p < 0.05). Table 2 gives the prevalence of mental disorders at follow-up.
About one quarter of the subjects had at least one psychiatric disorder at follow-up. Anxiety disorders were found most frequently with a higher rate in females. Only males were identified with substance use disorders.
As single predictors neither acting out nor self-harm predicted the presence of any mental disorder, anxiety disorder, or substance use disorder 18 years later. Both acting out and self-harm predicted mood disorder at follow-up (Table 3 ). In the final model including co-variates, gender was also a significant predictor of mood disorder but not age at baseline (Table 4 ).
Use of inpatient or outpatient psychiatric or psychotherapeutic treatment services in the 12 months preceding the follow-up interview was reported by 3.6% of the sample (N = 5; 1 man, 4 women). Self-harm at ba- seline was a significant single predictor (Table 3) for psychiatric or psychotherapeutic treatment in the 12 months preceding follow-up. In the final regression model controlling for age and gender, self-harm explained 13% of the variance (Table 4) .
Impairment in functioning (GAF) at follow-up (mild or more severe) was found in 6.4% of the sample (N = 14 [50% men, 50% women]). This outcome was predicted by self-harm as single predictor (Table 3) , and also in the final model controlling for age and gender.
Discussion
The strengths of our study are its prospective longitudinal design and its long follow-up period. Our participation rate of 82% of the baseline sample (71% of the original sample) is relatively high considering the long follow-up interval 16 .
Limitations: (1) Due to the long interval of 18 years relevant information on psychiatric symptoms beginning and ending within the follow-up interval might have been ACTING OUT AND SELF-HARM IN CHILDREN, ADOLESCENTS AND YOUNG ADULTS... 37 Table 3 Acting Out and Self-harm in Childhood/Adolescence/Young Adulthood (Baseline) as Single Predictors for Adult Mental Illness Any mood disorder last Any psychiatric treatment Impairment in global year follow-up last year follow-up functioning (0: no n = 211, 1: yes n = 13) (0: no n = 199, 1: yes n = 5) (0: no n = 206, 1: yes n = 14) concealed from us leading to an under-estimation of actual mental illness in adulthood. Another source of possible under-reporting is that due to budget restrictions we had to rely solely on the information provided by the participants. (2) The heterogeneous age range may have confused results for prediction of psychiatric disorders as subjects older 14 years at baseline showed more acting out than younger subjects. Thus younger subjects had a lower probability for conduct problems than older subjects which may have affected our results. We accounted for this possibility by controlling age in the final analyses. (3) In analyzing acting out and self-harm, we did not consider the influence of negative social circumstances. Socio-economic position and circumstances may affect adjustment in childhood and adolescence resulting in impaired adult psychosocial functioning 17 .
We focusseded on acting out and self-harm as predictors for adult psychopathology. Acting-out behaviour is one of the characteristics clustered under the broader grouping of conduct disorders, but not necessarily as severe 18 . Since our sample size was too low to permit meaningful statistical analyses of conduct disorders, the focus on a comprehensive measure acting out behaviours, allowed us to examine their impact on adult psychopathology. Self-harm behaviour -without suicidal intent-is known as a serious health problem 19 and some reports characterize aggressive acts against one's own body as indicative of especially severe psychopathological problems 20, 21 .
Mental illness
We could demonstrate that acting out and self-harm were related to adult depression. No association between early acting out and other psychiatric disorders at follow-up was found.
Other studies provided partial confirmation of our findings concerning diagnostic outcome. In a large sample of children from Zuid-Holland aged about 11 to 18 years at baseline assessment high scorers of self-reported childhood problems showed higher rates of any DSM-IV diagnosis and of mood disorders ten years later 22 . The Dunedin study gave evidence for all mental disorders (any, anxiety, depressive and substance use disorder) at age 26 having a disorder specific precursor diagnosis in 50 to 55% at age 11 to 15, and in 22 to 24% at age 18 26 . Adult age in both these studies was younger than in our sample. A German study reported similar results as in the Zuid-Holland study 23 .
Although in our study the prevalence of mood disorders in males at follow-up was lower than in females, mood disorders were associated with a composite measure of mild and severe externalizing behaviour ("acting out"). Investigating 40-year outcome of conduct disorders, Colman et al. 7 found that symptoms of depression were more common among those with mild and severe externalizing behaviour in adolescence than in those without this behaviour.
Acting out was not related to later substance use disorders in our study. This finding is not consistent with results of a number of investigations 24-26 . Flory et al. 26 examined relations among conduct disorder and substance use and abuse and found that children with conduct problems were most at risk for the most severe forms of substance use in young adulthood.
Some differences in results from other studies may have arisen from methodological features, such as differences in assessment procedures or weak statistical power due to our smaller heterogeneous sample. Externalizing problems at a young age are quite rare and as a result, it is possible that the failure of our measures of acting out to predict psychiatric disorders is due to the broad age range of our sample. The inconsistency in findings may also be explained by the measures' more general failure to reliably assess all kinds of externalizing problems, e.g. aggressive behaviour.
Psychosocial functioning
In our study children/adolescents/young adults with "self-harm" were more likely to suffer from poor general functioning in adulthood.
This agrees with other studies which found an increased risk of leaving school with no qualification and social impairment as adults in individuals with childhood conduct problems even after controlling for family SES 6, 25, 27 .
Conclusions
Our data contribute to a better and broader understanding of the impact of acting out and self-harm on mental illness and its consequences in mid-adulthood and underscore the need for early and intensive intervention at many levels to prevent the accumulation of psychological, socioeconomic, and functioning problems in childhood, adolescence, and young adulthood.
